Dietary magnesium supplementation attenuates ethanol-induced myocardial dysfunction.
Hypomagnesemia is positively correlated with a number of cardiovascular abnormalities and recent evidence suggests that magnesium supplementation prevents ethanol-induced development of hypertension. The purpose of our study was to assess whether dietary magnesium supplementation effectively reverses or attenuates chronic ethanol-induced cardiac dysfunction, both at the tissue and the cellular level. Therefore, the influence of dietary magnesium supplementation during chronic ethanol ingestion on the mechanical properties of cardiac muscle was studied using isolated papillary muscles and ventricular myocytes from rat heart. In addition, the acute effects of ethanol on cardiac muscle from animals chronically exposed to ethanol in the absence and presence of dietary magnesium supplementation were also examined. Chronic ethanol exposure caused significant cardiac, hepatic, and renal enlargement, increased systolic blood pressure, and produced hypomagnesemia. After chronic ethanol exposure, the baseline force generating capacity of papillary muscles was markedly depressed and was associated with a significant slowing in the maximum velocities of contraction and relaxation. By contrast, in isolated myocytes, long-term ethanol exposure increased the extent of cell shortening associated with a significant reduction in the duration of relengthening and an increase in both the maximum velocities of shortening and relengthening. Dietary magnesium supplementation among animals chronically ingesting ethanol effectively normalized heart size, systolic blood pressure, and reduced plasma ethanol concentration. Magnesium supplementation also attenuated chronic ethanol-induced depression of contractile force and increased the extent of cell shortening. As expected, acute ethanol exposure caused a dose-dependent inhibition of both isometric force and isotonic shortening associated with a decrease in the intracellular calcium transient. However, the extent of the acute ethanol-induced reduction in isometric force and isotonic shortening was always slightly greater among preparations from animals chronically exposed to ethanol. Dietary magnesium supplementation normalized the acute inhibitory action of ethanol on isometric force, isotonic shortening, and the intracellular calcium transient. Our results suggest that dietary magnesium supplementation may attenuate chronic ethanol-induced alterations in baseline myocardial mechanical function and normalize the cardiac response to acute ethanol exposure.